A monoclonal antibody inhibits gelatinase B/MMP-9 by selective binding to part of the catalytic domain and not to the fibronectin or zinc binding domains.
Gelatinase B/matrix metalloproteinase-9 (MMP-9) is a multidomain enzyme functioning in acute and chronic inflammatory and neoplastic diseases. It belongs to a family of more than 20 related zinc proteinases. Therefore, the discovery and the definition of the action mechanism of selective MMP inhibitors form the basis for future therapeutics. The monoclonal antibody REGA-3G12 is a most selective inhibitor of human gelatinase B. REGA-3G12 was found to recognize the aminoterminal part and not the carboxyterminal O-glycosylated and hemopexin protein domains. A variant of gelatinase B, lacking the two carboxyterminal domains, was expressed in insect cells and fragmented with purified proteinases. The fragments were probed by one- and two-dimensional Western blot and immunoprecipitation experiments with REGA-3G12 to map the interactions between the antibody and the enzyme. The interaction unit was identified by Edman degradation analysis as the glycosylated segment from Trp(116) to Lys(214) of gelatinase B. The sequence of this segment was analysed by hydrophobicity/hydrophilicity, accessibility and flexibility profiling. Four hydrophilic peptides were chemically synthesized and used in binding and competition assays. The peptide Gly(171)-Leu(187) in molar excess inhibited partially the binding of MMP-9 to REGA-3G12 and thus refines the structure of the conformational binding site. These results define part of the catalytic domain of gelatinase B/MMP-9, and not the zinc-binding or fibronectin domains, as target for the development of selective inhibitors.